Introduction
Acute renal failure (ARF) has high incidence in intensive care units, representing an isolated prognostic factor in patients with multiple organ and system disorder¹.
Reactive oxygen species are normally produced during cell metabolism. Free radicals may affect cell vitality by several mechanisms, interfering in the cell growth and proliferation, regeneration and tissue repair, inflammatory response and immune process. The main compounds are the superoxide anion, hydrogen peroxide and the hydroxyl radical. Nitric oxide and the peroxynitrite radical also present the capacity to induce oxidation damage 2 . Kidneys are responsible for 10% of the body oxygen consumption. They are physiological sources of free radicals, especially stemming from the tubular metabolism³. This production increases during the tissue insult process and may contribute towards the installation and progression of the kidney injury 4 .
ARF incidence during the postoperative period varies in accordance with the series studied and the established definition.
Kidney dysfunction is associated with worst case prognoses, especially when dialysis is need. A review conducted on patients who underwent vascular surgery revealed an incidence ranging between 1.7% and 25% 5 . The risk factors can be related to the patient, such as pre-existing kidney or heart dysfunction, diabetes, , among others. The studies will therefore continue in order to find agents that benefit more serious situations.
N-acetylcysteine is a thiol with mucolytic properties that is broadly used in clinical practice with few side effects. It has direct and indirect antioxidant properties, a precursor for L-cysteine and glutathione 12 , a source of sulfhydryl groups and free radical scanner 13 . It has been studied in prophylaxis of nephropathy induced by contrast 14 and in kidney 15, 16 , lung 17 .
It has yet to be determined whether it will have beneficial effect if administered at the beginning of the anesthetic-surgical procedure.
The aim of this study was to evaluate the effect of N-acetylcysteine as a renoprotective agent, when administered early after induction, against ischemia/reperfusion injury in rats anesthetized with isoflurane.
Methods
This study was approved by the Committee for Ethics , and group 2 (GIsot) (n=9) receiving an isotonic saline solution at the same volume. After 30 minutes, a laparotomy was performed, followed by right nephrectomy and left renal artery clamping for 45 minutes using a non-traumatic vascular clamp. After unclamping the renal artery, the venocaths from vein and artery were removed and the abdominal and cervical wall was sutured using non-absorbable thread on a single plane. The isoflurane was interrupted and the animals remained with the tracheal tube and 0.3 FIO 2 until complete recovery from anesthesia. For postoperative analgesia, the surgical wound was infiltrated with 0.25% bupivacaine. The rats were sent to a shelter and kept in a warm environment with water and food. After two days, the animals were anesthetized again with isoflurane and after performing left nephrectomy and collecting 1 mL of blood for serum creatinine determination, they were sacrificed with an overdose of intra-cardiac sodium pentobarbital. 
Results
Mean and standard deviation for weight (GAcetyl = 450g Analysis of the right kidneys did not show histological changes that would significantly differentiate the two groups.
However, for the kidneys that suffered ischemia, tubular necrosis was not observed in two GAcetyl kidneys but it was observed in grade II in GAcetyl (4 kidneys) and GIsot (3 kidneys) and grade III in GAcetyl (2 kidneys) and GIsot (5 kidneys Figure 2 , A, B, C, and D). The animals in the present experiment were anesthetized with isoflurane, an anesthetic that has major influence on organ injuries through pre-and post-conditioning. The mechanism known as ischemic preconditioning (IPC) is an endogenous and fundamental protection against tissue injury 22 , observed in many animal species. It was much studied in the heart and wellcharacterized in this organ, but there is evidence that IPC exists for the kidney 23 . With IPC, brief episodes of ischemia in the heart, occurring before the longest interruption of circulation, protect against organ dysfunction and necrosis 24 . In such a process, the role of the potassium channel, K ATP , is fundamental in the mitochondria, which is sensitive to adenosine triphosphate.
This channel opening is critical for the beneficial effects in IPC,
cardioprotectors. From an anesthesia perspective, it is important to underscore that several drugs mimetize the IPC phenomenon, which becomes "Pharmacological Preconditioning". Among others, opioid receptor agonists and volatile anesthetics are in this category 25, 26 .
A study by Zaugg et al. 27 demonstrated that volatile 
Conclusions
After renal ischemia and reperfusion, rats anesthetized with isoflurane that were given N-acetylcysteine following anesthetic induction had less variation in serum creatinine 48 hours after reperfusion and, although presenting tubular injuries, these were milder than those in the group that did not receive this treatment.
